The effects of agouti-related protein gene transfer in vivo by electroporation in mice.
In the present study, the cDNA encoding agouti-related protein (AGRP) gene known as an orexigenic factor was transferred in vivo to test whether food intake and body weight gain is improved in mice. When the expression plasmid of AGRP gene driven by mouse beta-actin, pActAGRP, was transferred into leg muscle by electroporation, body weight of gene-transferred mice was significantly increased at 14 days and afterwards compared with that of control counterparts (p < 0.05). Likewise, daily food intake was also significantly higher in the AGRP gene-transferred mice than in the control mice at 4 days and afterwards (p < 0.05). A significant increase in serum AGRP concentration of the AGRP gene-transferred group was detected compared with the control group at 1 week (p < 0.01), but the difference quickly disappeared at 3 weeks. However, the hypothalamic NPY mRNA abundance of AGRP gene-transferred mice was significantly higher than that of the control mice at 3 weeks (p < 0.05). These results suggested that instead of hormone administration per se, in vivo AGPR gene transfer into skeletal muscle was found to mimic hormonal effects. The present methodology of in vivo gene transfer by electroporation might be useful to promote growth and food intake in farm livestock as well as experimental animals.